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ABSTRACT 



The present invention relates to new heterocyclylmethyl- 
substituted pyrazole derivatives, processes for their prepa- 
ration and their use as medicaments, in particular as medi- 
caments for treatment of cardiovascular diseases. 
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TABLE IV/5-continued 




*EE = ethyl acetate 
H = hexane 
P » petroleum ether 
T * toluene 



What is claimed is: 

1. A 1-Heterocyclyl- methyl-substituted pyrazole of the 2S 
formula (II-I) 



(IM) 



l 2 ^ ^ R 21 



sr A2 



30 



35 



in which 

R 20 represents a 6-membered aromatic heterocyclic ring 
having up to 3 nitrogen atoms, which is optionally 
substituted up to 3 times in an identical or different 
manner by formyl, carboxyl, hydroxyl, mercaptyl, 
straight-chain or branched acyl, alkoxy, alkylthio or 
alkoxycarbonyl having in each case up to 6 carbon 
atoms, nitro, cyano, azido, halogen, phenyl and/or by a 
group of the formula 

— NR 23 R 24 



40 



45 



and/or is substituted by straight-chain or branched alkyl 
having up to 6 carbon atoms, which in its turn can be 
substituted by hydroxyl, amino, halo carboxyl, straight- 
chain or branched acyl, alkoxy, alkoxycarbonyl or 
acylamino having in each case up to 5 carbon atoms or 
by a radical of the formula — OR 26 , 
wherein 

R 26 denotes straight-chain or branched acyl having up 
to 5 carbon atoms or a group of the formula 
— SiR 27 R 28 R 29 , 

wherein 

R 27 , R 28 and R 29 are identical or different and denote 
aryl having 6 to 10 carbon atoms or alkyl having up 
to 6 carbon atoms, 
and/or is optionally substituted by a radical of the formula 



O CH 2 



O— (CH 2 ) a2 



,0(CH2) b2 — CH 3 



0(CH2) b2 .— CH 3 



or S(0) c2 NR 31 R 32 . 



^OR 3 < 



wherein 50 
R 23 and R 24 are identical or different and denote hydrogen 
or straight-chain or branched acyl having up to 6 
carbon atoms or straight-chain or branched alkyl hav- 
ing up to 6 carbon atoms, which is optionally substi- 
tuted by cycloalkyl having 3 to 6 carbon atoms, 5S 
hydroxyl, amino or by straight-chain or branched 
alkoxy, acyl or alkoxycarbonyl having in each case up 
to 5 carbon atoms, 

or 

R 23 and R 24 , together with the nitrogen atom, form a 3- to 60 
7-membered saturated or partly unsaturated heterocy- 
clic ring, which can optionally additionally contain an 
oxygen or sulphur atom or a radical of the formula 
— NR 25 , 

wherein 65 
R 2S denotes hydrogen or straight-chain or branched 
alkyl having up to 4 carbon atoms, 



wherein 

b2 and b2' are identical or different and denote the number 

0, 1, 2 or 3, 
a2 denotes the number 1, 2 or 3, 

R 30 denotes hydrogen or straight-chain or branched alkyl 

having up to 4 carbon atoms, 
c2 denotes the number 1 or 2 and 

R 31 and R 32 are identical or different and denote hydrogen 
or straight-chain or branched alkyl having up to 10 
carbon atoms, which is optionally substituted by 
cycloalkyl having 3 to 8 carbon atoms or by aryl having 
6 to 10 carbon atoms, which in its turn can be substi- 
tuted by halogen, or 

denote aryl having 6 to 10 carbon atoms, which is 

optionally substituted by halogen, or 
denote cycloalkyl having 3 to 7 carbon atoms, or 
R 31 and R 32 , together with the nitrogen atom, form a 5- 

to 7-membered saturated heterocyclic ring, which 
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-CH 2 




> 



162 



can optionally contain a further oxygen atom or a 
radical — NR 33 , 

wherein 

R 33 denotes hydrogen, straight-chain or branched alkyl 
having up to 4 carbon atoms or a radical of the formula 



2. A compound according to claim 1 of the formula (II-I), 
in which 

R 20 represents a radical of the formula 



N 3 



10 






15 



or denotes benzyl or phenyl, wherein the ring systems are 
optionally substituted by halogen, 

R 21 and R 22 , including the double bond, form a 
5-membered aromatic heterocyclic ring having a net- 
eroatom from the series consisting of S, N and/or O, or 
a phenyl ring, which are optionally substituted up to 3 
times in an identical or different manner by formyl, 
mercaptyl, carboxyl, hydroxyl, amino, straight -chain or 
branched acyl, alkylthio, alkoxy or alkoxycarbonyl 
having in each case up to 6 carbon atoms, nitro, cyano, 
azido, halogen, phenyl or straight-chain or branched 
alkyl having up to 6 carbon atoms, which in its turn can 
be substituted by hydroxyl, amino, carboxyl, straight - 
chain or branched acyl, alkoxy or alkoxycarbonyl hav- 
ing in each case up to 5 carbon atoms, or are optionally 
substituted by a group of the formula 
— -S(0) c2 .NR 3r R 32 ' wherein c 2 „ R 31 ' and R 32 ' have the 
abovementioned meaning of c2, R~and R 32 and are 
identical to or different from these, 

A 2 represents phenyl or a 5- to 6-membered aromatic or 
saturated heterocyclic ring having up to 3 he tero atoms 
from the series consisting of S, N and/or O, which is 
optionally substituted up to 3 times in an identical or* 
different manner by mercaptyl, hydroxyl, formyl, 
carboxyl, straight-chain or branched acyl, alkylthio, 
alkyloxyacyl, alkoxy or alkoxycarbonyl having in each 
case up to 6 carbon atoms, nitro, cyano, 
trifluoromethyl, azido, halogen, phenyl or straight- 
chain or branched alkyl having up to 6 carbon atoms, 
which in its turn can be substituted by hydroxyl, 
carboxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having in each case up to 5 carbon 
atoms, 

and/or is substituted by a group of the formula — (CO) 

„ 2 -NR 34 R 35 , 
wherein 

d2 denotes the number 0 or 1, 

R 34 and R 35 are identical or different and denote 
hydrogen, phenyl, benzyl or straight-chain or 
branched alkyl or acyl having in each case up to 5 
carbon atoms, and an isomer, salt and N-oxide 
thereof. 



20 



25 



30 



which are optionally substituted up to 3 times in an identical 
or different manner by formyl, carboxyl, hydroxyl, straight- 
chain or branched acyl, alkoxy or alkoxycarbonyl having in 
each case up to 5 carbon atoms, nitro, cyano, azido, fluorine, 
chlorine, bromine, phenyl and/or by a group of the formula 
— NR 23 R 24 , 

wherein 

R 23 and R 24 are identical or different and denote hydrogen 
or straight-chain or branched acyl having up to 4 
carbon atoms or straight-chain or branched alkyl hav- 
ing up to 4 carbon atoms, which is optionally substi- 
tuted by hydroxyl, amino or by straight-chain or 
branched alkoxy having up to 3 carbon atoms, or 
R 23 and R 24 , together with the nitrogen atom, form a 
morpholine ring or a radical of the formula 



35 




N CH 3 



and/or are substituted by straight-chain or branched alkyl 
having up to 5 carbon atoms, which in its turn can be 
40 substituted by hydroxyl, amino, fluo carboxyl, straight-chain 
or branched acyl, alkoxy, alkoxycarbonyl or acylaraino 
having in each case up to 4 carbon atoms or by a radical of 
the formula —OR 26 , 
wherein 

45 R 26 denotes straight-chain or branched acyl having up 
to 4 carbon atoms, 
and/or are optionally substituted by a radical of the 
formula 



50 



55 



60 



0(CH 2 ) b2 -CH 



0(CH 2 ) b2 >-CH ; 



"OR* 



wherein 

b2 and b2' are identical or different and denote the 

number 0, 1, 2 or 3, 
a2 denotes the number 1, 2 or 3, 
R 30 denotes hydrogen or straight-chain or branched 

alkyl having up to 4 carbon atoms, 
R 21 and R 22 , including the double bond, form a furyl, 
thienyl or phenyl ring, which are optionally substituted 
up to 3 times in an identical or different manner by 
formyl, carboxyl, hydroxyl, amino, straight-chain or 
branched acyl, alkoxy or alkoxycarbonyl having in 
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each case up to 5 carbon atoms, nitro, cyano, azido, 
fluorine, chlorine, bromine, phenyl or straight-chain or 
branched alkyl having up to 5 carbon atoms, which in 
its turn can be substituted by hydroxyl, amino, 
carboxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having in each case up to 4 carbon 
atoms, 

A 2 represents phenyl, or represents tetrahydropyranyl, 
furyl, tetrahydrofuranyl, morpholinyl, pyrimidyl, 
pyridazinyl or pyridyl, which are optionally substituted 
up to twice in an identical or different manner by 
hydroxyl, formyl, carboxyl, straight-chain or branched 
acyl, alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl 
having in each case up to 4 carbon atoms, fluorine, 
chlorine, bromine, nitro, cyano, trifluoromethyl or 
straight-chain or branched alkyl having up to 4 carbon 
atoms, which in its turn can be substituted by hydroxyl, 
carboxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having in each case up to 4 carbon 
atoms, 

and/or are substituted by a group of the formula 

— (CO)^— NR 34 R 3S 
wherein 

d2 denotes the number 0 or 1, 

R 34 and R 35 are identical or different and denote 
hydrogen, phenyl, benzyl or straight-chain or 
branched alkyl or acyl having in each case up to 4 
carbon atoms, and an isomer, salt and N-oxide 
thereof. 

3. A compound according to claim 1 of the formula (II-I), 
in which 

R 20 represents a radical of the formula 




164 



10 



15 



each case up to 4 carbon atoms, nitro, cyano, fluorine, 
chlorine, phenyl or straight -chain or branched alkyl 
having up to 3 carbon atoms, which in its turn can be 
substituted by hydroxyl, amino, carboxyl, straight- 
chain or branched acyl, alkoxy or alkoxycarbonyl hav- 
ing in each case up to 3 carbon atoms, 
A 2 represents phenyl, tetrahydropyranyl, 
tetrahydrofuranyl, furyl or pyridyl, which are option- 
ally substituted up to twice in an identical or different 
manner by formyl, carboxyl, straight-chain or branched 
acyl, alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl 
having in each cast up to 3 carbon atoms, fluorine, 
chlorine, bromine, nitro, cyano, trifluoromethyl or rep- 
resents straight-chain or branched alkyl having up to 3 
carbon atoms, which in its turn can be substituted by 
hydroxyl, carboxyl, straight-chain or branched acyl, 
alkoxy or alkoxycarbonyl having in each case up to 3 
carbon atoms, 

and/or are substituted by a group of the formula 
NR 34 R 3S , 

wherein 

d2 denotes the number 0 or 1, 

R 34 and R 35 are identical or different and denote 
hydrogen or straight-chain or branched alkyl or acyl 
having in each case up to 3 carbon atoms, and an 
isomer, salt and N-oxide thereof. 
4. A compound according to claim 1 of the formula (II-I), 
in which 

R 20 represents a radical of the formula 



30 



35 




wherein the ring systems are optionally substituted up to 3 
times in an identical or different manner by formyl, straight- 
chain or branched acyl, alkoxy or alkoxycarbonyl having in 
each case up to 4 carbon atoms, methylamino, amino, 
fluorine, chlorine, bromine, cyano, azido or straight-chain or 
branched alkyl having up to 4 carbon atoms, which in its turn 
can be substituted by hydroxyl, carboxyl, amino, straight- 
chain or branched acyl, alkoxy, alkoxycarbonyl or acy- 
lamino having in each case up to 3 carbon atoms, 

and/or are optionally substituted by a radical of the 
formula 



wherein the abovementioned heterocyclic ring systems are 
40 optionally substituted up to 3 times in an identical or 
different manner by methyl, fluorine, formyl, amino, cyano, 
methoxy, methoxycarbonyl, methylamino, chlorine or by a 
radical of the formula 



45 



50 



"Nil (CH 2 ) 2 — OH, 



( ) or N 

o ' 




-C 2 H 4 



O— C 2 Hs 



N CH 3 



-CH 2 OH, 




J P— C3H5 
N CH 2 — CH 2 — OH or / 

O C 2 H S 

R 21 and R 22 , including the double bond, form a furyl, 
thienyl or phenyl ring, which are optionally substituted 
up to twice in an identical or different manner by 
formyl, carboxyl, hydroxyl, amino, straight-chain or 
branched acyl, alkoxy or alkoxycarbonyl having in 



R 21 and R 22 , including the double bond, together form a 
55 phenyl ring and 

A 2 represents phenyl, which is optionally substituted by 

fluorine or cyano, and an isomer, salt and N-oxide 

thereof. 

5. A pharmaceutical composition comprising at least one 
60 compound of the formula (II-l) according to claim 1. 

6. A pharmaceutical composition comprising at least one 
compound of the formula (II-I) according to claim 1 and at 
least one organic nitrate or an NO donor. 

7. A pharmaceutical composition comprising at least one 
65 compound of the general formula (II-I) according to claim 1 

and compounds which inhibit the breakdown of cyclic 
guanosine monophosphate (cGMP). 



165 

8. A process for preparing a compound of the formula 
(II- 1) according to claim 1, comprising: 

A) reacting compounds of the formula (II — II) 



(ii-n) 




in which 

R 20 , R 21 and R 22 are denned as in claim 1, 
with compounds of the formula (II -III) 

d 2 —ch 2 ~a 2 



in which 

A 2 is denned as in claim 1, 
and 

D 2 represents triflate or halogen, 
in an inert solvent and, optionally in the presence of a 
base, 

or 

B) reacting compounds of the formula (II-IV) 
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in which 

R 20 is denned as in claim 1 
and 

in the case where L 2 =SnR 3(5 R 37 R 38 or ZnR 39 
T 2 represents triflate or halogen, 
and 

in the case where L 2 -iodine or triflate, 
T 2 represents a radical of the formula S 3<5 R 37 'R 38 ', 
ZnR 39 ' or BR 40 ^"', 
wherein 

R 36 ', R 37 ' R 38 ' and R 39 ' have the above mentioned 

meanings 
and 

R 40 and R 41 independently denote hydroxyl aryloxy 
having 6 to 10 carbon atoms or straight-chain or 
branched alkyl or alkoxy having in each case up to 
5 carbon atoms, or together form a 5- or 
6-membered carbocyclic ring, 
in a palladium-catalysed reaction in an inert solvent. 
9. The process according to claim 8, which is for the 
preparation of a compound of formula (II-I) which contains 



10 



15 



(li-III) 



20 



2S 



CH 2 — A 2 



IN 



(IMV) 30 



35 



in which 

A 2 , R 21 and R 22 are defined as in claim 1 
and 

L 2 represents a radical of the formula — SnR 36 R 37 R 28 , 
ZnR 39 , 

iodine or triflate 
wherein 

R 36 , R 37 and R 3S independently denote straight-chain 

or branched alkyl having up to 4 carbon atoms 
and 

R 39 denotes hydrogen with compounds of the formula 
(II-V) 



40 



45 



50 



a radical -S(0) c2 .NR 31 R 32 or ^S(0)^.NR 31 'R 32 ', said 
process further comprising reacting an unsubstituted com- 
pound of formula (II -I) with thionyl chloride to produce an 
intermediate product, and thereafter reacting said interme- 
diate product with HNR 31 R 32 or HNR 31 R 32 

10. The process according to claim 8, which further 
comprises introducing or varying R 20 , R 21 - R 22 and/or A 2 by 
customary methods, preferably by reduction, oxidation, 
splitting off of protective groups and/or nucleophilic substi- 
tution. 

11. The process according to claim 8 wherein, D 2 repre- 
sents bromine or T 2 represents bromine. 

12. Method for the treatment of cardiovascular diseases, 
said method comprising administering to a patient in need 
thereof an effective amount therefor of at least one com- 
pound of the formula (II-I) according to claim 1. 

13. Method for preventing or treating the consequences of 
a cerebral infraction event said method comprising admin- 
istering to a patient in need thereof an effective amount 
therefor of at least one compound of the formula (II-I) 
according to claim 1. 

14. The method according to claim 13, wherein the 
cerebral infarction event is an apoplexia cerebri selected 
from the group consisting of apoplexy, cerebral ischaernias 
and crania-cerebral trauma. 
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ABSTRACT 



The present invention relates to new heterocyclylmethyl- 
substituted pyrazole derivatives, processes for their prepa- 
ration and their use as medicaments, in particular as medi- 
caments for treatment of cardiovascular diseases. 

15 Claims, No Drawings 



Ex. No. 



IV/201 



IV/202 



IV/203 



*EE = ethyl acetate 
H = hexane 
P = petroleum ether 
T = toluene 
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TABLE IV/5-continued 



Structure 



Yield/ 
melting point Rf 




OH 



89% 0.61 
131° C. (H:EE 1:1) 



76% 0.39 
152° C. (H:EE 1:1) 



45% 0.14 
158° C. (H:EE 1:1) 
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What is claimed is: 

1. A3-Heterocyclyl-substituted pyrazole derivative of the 
formula (IIM) 

50 

(III-l) 




in which 60 
R 42 represents a saturated 6-membered heterocyclic ring 
having up to 2 heteroatoms from the series consisting 
of S, N and/or O or represents a 5-membered aromatic 
or saturated heterocyclic ring having 2 to 3 heteroatoms 
from the series consisting of S, N and/or O, which can 
also be bonded via a nitrogen atom and which are 



optionally substituted up to 3 times in an identical or 
different manner by formyl, phenyl, mercaptyl, 
carboxyl, trifluoromethyl, hydroxyl, straight-chain or 
branched acyl, alkoxy, alkylthio or alkoxycarbonyl 
having in each case up to 6 carbon atoms, nitro, cyano, 
halogen, phenyl or straight-chain or branched alkyl 
having up to 6 carbon atoms, which in its turn can be 
substituted by hydroxyl, halogen, trifluoromethyl, 
amino, carboxyl, straight-chain or branched acyl, 
alkoxy, alkoxycarbonyl or acylamino having in each 
case up to 5 carbon atoms or by a radical of the formula 
—OR 45 , wherein 

R 4S denotes straight-chain or branched acyl having up 
to 5 carbon atoms or a group of the formula 
— SiR 46 R 47 R 48 , wherein 

R 46 , R 47 and R 4S are identical or different and denote 
aryl having 6 to 10 carbon atoms or alkyl having 
up to 6 carbon atoms, 



55 
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and/or can be substituted by a radical of the formula 

-CH 2 .0(CH2) W CH 3 




O— CH 2 (CH 2 ) a3 , 



-S(O) c3 NR 50 R sl 



-CH 2 
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wherein 

a3, b3 and b3' denote the number 0, 1, 2 or 3, 

R 49 denotes hydrogen or straight-chain or branched 15 
alkyl having up to 4 carbon atoms, 

c3 denotes the number 1 or 2 and 

R 50 and R 51 are identical or different and denote 
hydrogen or straight-chain or branched alkyl hav- 
ing up to 10 carbon atoms, which is optionally 2Q 
substituted by cycloalkyl having 3 to 8 carbon 
atoms or by aryl having 6 to 10 carbon atoms, 
which in its turn can be substituted by halogen, or 
denote aryl having 6 to 10 carbon atoms, which is 
optionally substituted by halogen, or 2S 
denote cycloalkyl having 3 to 7 carbon atoms, or 
R 50 and R 51 , together with the nitrogen atom, form 
a 5- to 7-membered saturated heterocyclic ring, 
which can optionally contain a further oxygen 
atom or a radical — NR 52 , wherein 3Q 
R 52 denotes hydrogen, straight-chain or branched 
alkyl having up to 4 carbon atoms or a radical 
of the formula 



35 



trifluoromethyl, azido, halogen, phenyl or straight- 
chain or branched alkyl having up to 6 carbon atoms, 
which in its turn can be substituted by hydro xyl, 
carboxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having in each case up to 5 carbon 
atoms, 

and/or is substituted by a group of the formula 
(— CO)^— NR 53 R 54 , wherein 
d3 denotes the number 0 or 1, 

R 53 and R 54 are identical or different and denote 
hydrogen, phenyl, benzyl or straight-chain or 
branched alkyl or acyl having in each case up to 5 
carbon atoms, 
or an isomer or salt thereof. 
2. A compound according to claim 1 of formula (III -I), in 
which 

R 42 represents pyranyl or morpholinyl, which are option- 
ally substituted up to twice in an identical or different 
manner by formyl, trifluoromethyl, phenyl, carboxyl, 
hydroxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having in each case up to 5 carbon 
atoms, nitro, cyano, azido, fluorine, chlorine, bromine, 
phenyl or straight-chain or branched alkyl having up to 
5 carbon atoms, which in its turn can be substituted by 
hydroxyl, halogen, trifluoromethyl, amino, carboxyl, 
straight-chain or branched acyl, alkoxy, alkoxycarbo- 
nyl or acylamino having in each case up to 4 carbon 
atoms, or by a radical of the formula —OR 45 , wherein 
R 45 denotes straight-chain or branched acyl having up 

to 4 carbon atoms or a group of the formula 

—SiR 46 R 47 R 48 , wherein 

R 46 , R 47 and R 48 are identical or different and denote 
straight-chain or branched alkyl having up to 4 
carbon atoms, 
and/or are substituted by a radical of the formula 
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or denotes benzyl or phenyl, wherein the ring 
systems are optionally substituted by halogen, 

R 43 and R 44 , including the double bond, form a 
5-membered aromatic heterocyclic ring having one 
heteroatom from the series consisting of N, S and/or O, 45 
or a phenyl ring, which are optionally substituted up to 
3 times in an identical or different manner by formyl, 
carboxyl, hydroxyl, amino, straight-chain or branched 
acyl, alkoxy or alkoxycarbonyl having in each case up 
to 6 carbon atoms, nitro, cyano, halogen, phenyl or 50 
straight-chain or branched alkyl having up to 6 carbon 
atoms, which in its turn can be substituted by hydroxyl, 
amino, carboxyl, straight-chain or branched acyl, 
alkoxy or alkoxycarbonyl having in each case up to 5 
carbon atoms, 55 
and/or are optionally substituted by a group of the 
formula — S(0) c3 NR 50 'R 51 ', wherein c3, R so ' and R 51 ' 
have the abovementioned meaning of c3, R 50 and R 51 
and are identical to or different from these, 

A 3 represents a 5- to 6-membered aromatic or saturated 60 
heterocyclic ring having up to 3 heteroatoms from the 
series consisting of S, N and/or O or phenyl, which are 
optionally substituted up to 3 times in an identical or 
different manner by amino, rnercaptyl, hydroxyl, 
formyl, carboxyl, straight-chain or branched acyl, 65 
alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl hav- 
ing in each case up to 6 carbon atoms, nitro, cyano, 




CH 2 



O CH 2 -— (CH 2 ) a3 



"OR 4! 



wherein 

a3 denotes the number 0, 1, 2 or 3, 
R 49 denotes hydrogen or straight-chain or branched 
alkyl having up to 3 carbon atoms, 

R 43 and R 44 , including the double bond, form a furyl, 
thienyl or phenyl ring, which are optionally substituted 
up to 3 times in an identical or different manner by 
formyl, carboxyl, hydroxyl, amino, straight-chain or 
branched acyl, alkoxy or alkoxycarbonyl having in 
each case up to 5 carbon atoms, nitro, cyano, azido, 
fluorine, chlorine, bromine, phenyl or straight-chain or 
branched alkyl having up to 5 carbon atoms, which in 
its turn can be substituted by hydroxyl, amino, 
carboxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having in each case up to 4 carbon 

• atoms, 

A 3 represents tetrahydropyranyl, tetrahydrofuranyl, 
thienyl, pyrimidyl, phenyl, morpholinyl, pyrimidyl, 
pyridazinyl or pyridyl, which are optionally substituted 
up to twice in an identical or different manner by 
hydroxyl, formyl, carboxyl, straight-chain or branched 
acyl, alkyithio, alkyloxyacyl, alkoxy or alkoxycarbonyl 
having in each case up to 4 carbon atoms, fluorine, 
chlorine, bromine, nitro, cyano, trifluoromethyl or 
straight-chain or branched alkyl having up to 4 carbon 



US 6,387,940 Bl 



165 



atoms, which in its turn can be substituted by hydroxyl, 
carboxyl, straight-chain or branched acyl, alkoxy or 
alkoxycarbonyl having, in each case up to 4 carbon 
atoms, 

and/or are substituted by a group of the formula 5 
— (CO) rf3 — NR 53 R 54 , wherein 
d3 denotes the number 0 or 1, 

R 53 and R 54 are identical or different and denote 
hydrogen, phenyl, benzyl or straight-chain or 
branched alkyl or acyl having in each case up to 4 10 
carbon atoms, 
or an isomer or salt thereof. 

3. A compound according to claim 1 of the formula (III -I), 
which 

R 42 represents imidazolyl, oxazolyl, oxadiazolyl or 
thiazolyl, which are optionally substituted up to twice 
in an identical or different manner by formyl, 
triiluoromethyl, phenyl, straight-chain or branched 
acyl, alkoxy or alkoxycarbonyl having in each case up 2Q 
to 4 carbon atoms or straight-chain or branched alkyl 
having up to 4 carbon atoms, which in its turn can be 
substituted by hydroxyl, fluorine, chlorine, 
trifluoromethyl, carboxyl, amino, straight-chain or 
branched acyl, alkoxy, alkoxycarbonyl or acylamino 25 
having in each case up to 3 carbon atoms or by the 
radical of the formula — O— CO— CH 3 , 

and/or are substituted by a radical of the formula 



CH 2 



O CH 2 — (CH 2 ) a3 



15 



wherein 

a3 denotes the number 0, 1 or 2, 
R 4e> denotes hydrogen or methyl, 

R 43 and R 44 , including the double bond, form a furyl, 
thienyl or phenyl ring, which are optionally substituted 40 
up to twice in an identical or different manner by 
formyl, carboxyl, hydroxyl, amino, straight-chain or 
branched acyl, alkoxy or alkoxycarbonyl having in 
each case up to 4 carbon atoms, nitro, cyano, fluorine, 
chlorine, phenyl or straight-chain or branched alkyl 4S 
having up to 3 carbon atoms, which in its turn can be 
substituted by hydroxyl, amino, carboxyl, straight- 
chain or branched acyl, alkoxy or alkoxycarbonyl hav- 
ing in each case up to 3 carbon atoms, 

A 3 represents tetrahydropyranyl, phenyl, thienyl, pyrim- 50 
idyl or pyridyl, which are optionally substituted up to 
twice in an identical or different manner by formyl, 
carboxyl, straight-chain or branched acyl, alkylthio, 
alkyloxyacyl, alkoxy or alkoxycarbonyl having in each 
case up to 3 carbon atoms, fluorine, chlorine, bromine, 55 
nitro, cyano, trifluoromethyl, or straight-chain or 
branched alkyl having up to 3 carbon atoms, which in 
its turn can be substituted by hydroxyl, carboxyl, 
straight-chain or branched acyl, alkoxy or alkoxycar- 
bonyl having in each case up to 3 carbon atoms, 60 

and/or are substituted by a group of the formula 
— (CO)^ 3 — NR 53 R 54 , wherein 
d3 denotes the number 0 or 1, 

R 33 and R 54 are identical or different and denote 
hydrogen or straight-chain or branched alkyl or acyl 65 
having in each case up to 3 carbon atoms, 

or an isomer or salt thereof. 
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4. A compound according to claim 1 of the formula (III-I) 
in which 

R 42 represents imidazolyl, oxazolyl, thiazolyl or 
oxadiazolyl, which are optionally substituted up to 
twice in an identical or different manner by 
ethoxycarbonyl, phenyl or by methyl or ethyl, wherein 
the alkyl radicals in their turn can be substituted by 
hydroxyl, chlorine, ethoxycarbonyl, oxycarbonylm- 
ethyl or methoxy, 

R 43 and R 44 together, including the double bond, repre- 
sent phenyl, which is optionally substituted by nitro, 

A 3 represents phenyl or phenyl which is substituted by 
fluorine, or pyrimidyl 

or an isomer or salt thereof. 

5. A pharmaceutical composition comprising at least one 
compound of the formula (III-I) according to claim 1. 

6. A pharmaceutical composition comprising a combina- 
tion of at least one compound of the formula (III-I) accord- 
ing to claim 1 and at least one organic nitrate or an NO 
donor. 

7. A pharmaceutical composition comprising a combina- 
tion of at least one compound of the formula (III-I) accord- 
ing to claim 1 and compounds which inhibit the breakdown 
of cyclic guanosine monophosphate (cGMP). 

8. Process for the preparation of a compound according to 
claim 1 of the formula (III-I), comprising 

[A3] reacting a compound of the formula (III-I) 



(IU-U) 



35 



in which 

R 42 , R 43 and R 44 have the meaning in claim 1, 
with a compound of the formula (III-III) 

D 3 — CH 2 — A 3 (III-UI) 

in which 

A 3 has the meaning in claim 1, and 
D 3 represents triflate or halogen, 
in an inert solvent, optionally in the presence of a base, 
or 

[B3] reacting a compound of the formula (III-IV) 



ch 2 — A 3 



(III-IV) 




in which 

A 3 , R 43 and R 44 have the abovementioned meaning and 
L 3 represents a radical of the formula 
SnR 55 R 56 R 57 ZnR 58 , iodine, bromine or triflate, 
wherein 

R 55 , R 56 and R 57 are identical or different and denote 
straight-chain or branched alkyl having up to 4 
carbon atoms and 
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R 58 denotes halogen, 
with a compound of the formula (III-IV) 

r 42 — T 3 



(III-V), 



10 



15 



in which 

R 42 has the abovementioned meaning and 
in the case where L 3 -SnR 5S R 56 R 57 or ZnR 58 , 
T 3 represents triflate or represents halogen, and 
in the case where L 3 -iodine, bromine or triflate, 
T 3 represents a radical of the formula SnR 55 'R S6 'R 
ZnR 58 ' or BR 59 R 60 , wherein 
R 55 ', R S6 'R 57 " and R 5 *' have the abovementioned 
meaning of R 55 , R S6 , R 57 and R 5S and are identical 
to or different from these, and 
R 59 and R 60 are identical or different and denote 20 
hydroxyl, aryloxy having 6 to 10 carbon atoms or 
straight-chain or branched alkyl or alkoxy having 
in each case up to 5 carbon atoms, or together 
form a 5- or 6-membered carbocyclic ring, 

25 

in a palladium-catalysed reaction in an inert solvent, or 
[C3] in the case where 



30 



COOR 61 , 



in which 

,61 



R represents straight-chain or branched alkyl having 
up to 4 carbon atoms, 

reacting a compound of the formula (III-VI) 



35 



r 



R 44 R 43 



(III-VI) 



40 



'CN, 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 
with a diazo compound of the formula (III-VII) 



(III-VII) 




OR 62 



N 3 



50 



55 



60 



in which 

R 62 represents straight-chain or branched alkyd having 
up to 4 carbon atoms, 

in the presence of a copper salt or rhodium salt to give a 
compound of the formula (Ill-la) 



168 



(Ill-la) 




COOR ' 



in which 

A 3 , R 43 , R 44 and R 62 have the abovementioned 
meaning, or 
[D3] in the case where R 42 = 



R 42 = 



OH 



reacting a compound of the formula (III -VIII) 



(III-VIII) 



R 4- 




r 



-co Cl, 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 
with the compound of the formula (IH-IX) 



H 2 N' 



Cl^^Cl 



(III- DC) 



in the system NaOCO — CH 3 /N-methylpyrrolidine 
to give the compound of the formula (III -lb) 



(Ill-lb) 




r 



/r 



CM3 



OAc, 



in which 

R 43 , R 44 and A 3 have the abovementioned meaning, 
and the acetyl group is then split off by the action of 
potassium hydroxide in methanol, or 
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by reacting the compound of the formula (III-VIII) with 
the compound of the formula (III-IX), to give a com- 
pound of the formula (III-X) 



R 44 R 43 



(III-X) 



CO NH- 




in which 

R 43 , R 44 and A 3 have the abovementioned meaning, 
and preparing the hydroxymethyl compound in a fur- 
ther step by reacting with potassium hydroxide, 20 
and optionally converting said hydroxy methyl com- 
pound into the corresponding alkoxy compound by 
alkylating said hydroxymethyl compound, or 

[E3] reacting a compound of the formula (III-XI) 



25 



,44 R 43 



(iir-xr) 



1 



'CO CI, 



35 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 
with the compound of the formula (III -XII) 



40 



(in-xri) 



H 2 N, 



HO 




45 



to give the compound of the formula (III-XIII) 



(III-XIII) 




[F3] reacting a compound of the formula (II1-XIV) 

(III-XIV) 

R 44 R 43 



'CO NH 2} 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 
15 with a compound of the formula (III-XV), 



Br- — CH 2 — CO — R 



(III-XV), 



in which 

R° 3 denotes straight-chain or branched alkyl or alkoxy- 
carbonyl having in each case up to 4 carbon atoms, 

in an inert solvent to give the compound of the formula 
(III-Ic) 

(IIMc) 




J 



in which 

A 3 , R 43 , R 44 and R 63 have abovementioned meaning 
and, in the case of the esters (R 63 =CO a — (C 1 -C 4 - 

alkyl), reducing the compound of responding 

hydroxymethyl compound, or 

[G3] in the case where R 43 = 



CH 2 — OH 



reacting a carboxylic acid of the formula (III-X VI) 

(III-XVI) 



60 



C0 2 H, 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 
and then reacting said compound of formula (III-XIII) 
in a retro-Diels-Alder reaction, or 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 

with hydrazine hydrate to give the compound of the 
formula (III-XVII) 
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(III-XVIl) 



K K 



CO NH NH 2 , 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 

and reacting said compound of the formula (III-XVII) 15 
with the compound of the formula (III-XVIII) 



CI — CO — CH 2 — CI 



(III-XVIII) 



to give the compound of the formula (III-XIX) 



III-XIX) 



R 44 R 43 



CO NH NH CO CH 2 — CI, 



25 



30 



in which 

A 3 R 43 and R 44 have the abovementioned meaning, 35 

and then, cyclizing the compound of the formula (III- 
XIX) by reacting with phosphorus oxytrichloride to 
give the compounds of the formula (III -Id) 



40 



(Ill-Id) 




45 



SO 



in which 

A 1 R 43 and R 44 have the abovementioned meaning, or 

[H3] in the case where R 42 represents a radical of the 55 
formula 



C0 2 R 64 



60 



R 65 



wherein 65 
R 64 denotes hydrogen or straight-chain or branched 
alkyl having up to 4 carbon atoms and 



172 



R 65 has the scope of meaning of the secondary sub- 
stituents listed above under the heterocyclic radical 
R 42 , 



reacting a compound of the formula (III-XX) 



R 43 



(W.-XX) 



NH. ..R 6 ' 



in which 

A 3 , R 43 , R 44 , R 64 and R 65 have the abovementioned 
meaning, 

with PPh 3 /I 2 optionally in the presence of a base, or 

[13] in the case where R 42 represents the group of the 
formula 



CH 2 



O CH 2 — -(CH&3 



wherein a3 denotes the number 0, 1, 2, or 3, 
reducing a compound of the formula (III -XXI) 



R 43 R 44 
^ ^ C0 2 R 6f 



(III-XXI) 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning and 
R 66 has the abovementioned meaning of R° 4 and is 
identical to or different from this, 

by customary methods to give a compound of the formula 
(III-XXII) 



(III-XXII) 



H. 

N \ CH 2 OH 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, 

and then oxidizing the compound of the formula (III- 
XXII) to give the compound of the formula (III-XXIII) 
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(Hl-XXIH) 



K K 



CHO 



10 



R 67 has the abovementioned meaning, 

optionally in the presence of a base, and, in the case where 
0=H, the product is then reacted with, a compound of 
the general formula A 3 — CH 2 — Br (IH-XXVI), in 
which A has the abovementioned meaning, or 

reacting a compound of the formula (III-XXVII) 

(III-XXVII) 




N OH 



in which 

A 3 , R 43 and R 44 have the abovementioned meaning, or 

by directly converting the compound of the formula is 
(III-XXI) by reduction into the compound of the for- 
mula (III-XXIII), 

and, finally reacting the compound of the formula (III- 

XXIII) with 1,2- or 1,3-dihydroxy by conventional 20 . 

methods, or m 3 w ^ c 3 h _ 44 u u u . , 

A , R and R have the abovementioned meaning 

[J3] in the case where R 42 represents the radical of the 

formula Wltn a compound of the formula (III-XXVII I) 

25 



R 67 



R 6T — CO— R 61 



(III-XXVIII) 



// 



O N 



wherein 

R 67 has the abovementioned meaning of R 6S and is 
identical to or different from this, 

reacting a compound of the formula (III-XXIV) 

(III-XXIV) 



35 




45 



in which 

R 43 and R 44 have the abovementioned meaning and 
Q represents hydrogen or represents the — CH 2 — A 3 
radical and 

R 68 represents halogen or straight-chain or branched 
alkoxy having up to 4 carbon atoms, preferably 
chlorine, methoxy or ethoxy, 



50 



55 



with a compound of the formula (III -XXV) 



(III-XXV) 



.N OH 



NH 2 



60 



in which 

R 67 ' has the abovementioned meaning of R 67 and is 
identical to or different from this and 

R d8 ' has the abovementioned meaning of R DS and is 
identical to or different from this optionally in the 
presence of a base. 

9. The process according to claim 8, which is for the 
preparation of a compound of formula (III-I) which contains 
a radical — S(0) c3 NR 50 R 51 or — S(O) c3 ,NR 50, R 5r , said pro- 
cess further comprising reacting an unsubstituted compound 
of formula (III-I) with thionyl chloride to produce an inter- 
mediate product, and thereafter reacting said intermediate 
product with HNR 31 R 32 or HNR 31 'R 32 \ 

10. The process according to claim 8, which further 
comprises introducing or varying R 42 , R 43 R 44 and/or A 3 by 
reduction, oxidation, splitting off of protective groups and/or 
nucleophilic substitution. 

11. The process according to claim 8, wherein, in [H3] D 3 
represents bromine or wherein in [B3] T 3 represents bro- 
mine. 

12. The process according to claim 8, wherein [H3] said 
base is triethylamine. 

13. Method for the treatment of cardiovascular diseases, 
said method comprising administering to a patient in need 
thereof an effective amount therefor of at least one com- 
pound of the formula (III-I) according to claim 1. 

14. Method for preventing or treating the consequences of 
a cerebral infarction event said method comprising admin- 
istering to a patient in need thereof an effective amount 
therefor of at least one compound of the formula (III-I) 
according to claim 1. 

15. The method according to claim 13, wherein the 
cerebral infarction event is an apoplexia cerebri selected 
from the group consisting of apoplexy, cerebral ischaemias 
and crania-cerebral trauma. 



in which 



* * * * * 



